Abstract
Introduction
Immunization of infants and young children against serious infectious diseases is among the most successful and cost-effective interventions in preventative health care. The success of these programs relies on sufficiently high coverage to maintain herd immunity 1 . Coverage, however, can be affected by several factors.
Low socioeconomic status, sometimes resulting in counteractive practical circumstances such as lack of transport [2] [3] , may play a role in preventing the completion of the full set of immunizations. In addition, acceptance of any program is highly dependent on parental attitudes towards immunization. A fear of adverse effects has a negative impact on paternal attitude. For example, in response to a hypothesized link to Autism, coverage of the Measles-Mumps-Rubella (MMR) immunization in some areas of Scotland 4 decreased significantly, reaching dangerous levels below 80% 5 . Other examples of adverse effects feared by parents are overload of the child's immune system by exposure to a combination of vaccines and, additionally, effects not yet observed in new vaccines or new combinations (novelty) 6 . Further, in relation to vaccine preventable serious infectious diseases, some parents minimize the seriousness of the effects of these diseases compared to the risk of adverse effects from immunization 7 . Another reason for refusal of immunizations may be membership of a strict-observance religious group such as the Amish in the USA 8 or the Orthodox Protestants in the Netherlands 9 . These groups constitute an additional hazard as member families frequently live in clusters with low coverage that can allow serious outbreaks of vaccine preventable disease 10 .
From the above examples, it is clear that different groups of people with low coverage need different approaches in order to increase coverage 11 . Some groups may simply need more reminders and more flexibility from the immunization services while other groups may need more information tailored to their specific concerns. Even in a population with high coverage, therefore, it is important to identify attitudes and concerns about immunizations in order to improve services and maintain ongoing high coverage 11 .
In the United Arab Emirates (UAE), vaccination coverage is high due to a rigorous follow-up programme; reminders are sent to defaulting parents until their children reach primary school age and beyond. For example, in 2006, coverage for the Bacille Calmette-Guerin Vaccine (BCG) was 98% while for both the Pentavalent (DTP/HBV/Hib) and the MeaslesMumps-Rubella (MMR) vaccines, coverage was 92% 12 . In 2008, average immunization coverage was more than 90% 13 . However, as the UAE rapidly develops and the goal of high coverage remains, it is important to assess maternal knowledge, beliefs and attitudes with respect to immunizations. The objective of this study, conducted by final year medical students, was to assess the knowledge, attitude and practice of mothers in Al Ain, a city in the Emirate of Abu Dhabi, UAE, with respect to childhood immunization.
Methods

Childhood Vaccinations in the UAE
The vaccinations provided for newborn babies and small children are as follows. A high uptake in vaccinations is being achieved by means of a rigorous follow-up programme, reminders being sent to defaulters until children reach primary school age and even beyond.
Design, Study Area and Population
A survey, using questionnaires, was conducted in Al Ain, the second largest city in the Emirate of Abu Dhabi, which itself is the largest of the seven emirates forming the United Arab Emirates (UAE). Al Ain is a traditional yet welldeveloped oasis city with a population of approximately 400,000 and it has the largest proportion of Emirate nationals of all the cities in the UAE.
Our study population included mothers attending obstetric wards and antenatal clinics in three main hospitals in Al Ain, viz. Tawam Hospital, Al Ain Hospital and Oasis Hospital. The design of the questionnaire, the data collection and the data entry were conducted by final year medical students (MS) assisted by supervisors as part of their Community Medicine rotation of the Faculty of Medicine and Health Sciences of the UAE University.
The Al Ain Medical District Human Research Ethics Committee approved the study protocols.
All subjects gave informed consent.
Sample Size and Data Collection
During a 6-day data collection period in November 2006, the MS collected a convenience sample by approaching some 240 mothers, explaining the objective of the study and seeking their consent to participate. The data collection had to be done within this short time frame because the curriculum allows only four weeks for the Community Medicine rotation. Therefore the design included a convenience sample. This sample size would be sufficient to estimate percentages (e.g. vaccination uptake) with sufficient precision: 95% confidence intervals will have a total width of about 8-9%. The numbers collected in the three hospitals were roughly proportionate to the number of hospital beds for deliveries. The questionnaire was designed in English and translated into Arabic by the students. The two resulting versions were compared by Arabic speaking Faculty Members. It comprised demographic and socio-economic questions, questions on perceived adverse effects of immunizations and sources of information, questions testing knowledge of childhood immunizations (aim, duration of protection, severity of diseases prevented, possibility of side effects, age at start program, importance of adherence, which diseases prevented), on satisfaction with the immunization service in the UAE, on immunization status of the women's own children and on the intention to receive all immunizations for the new baby. Those mothers who signed informed consent completed the questionnaire in the presence of the MS who could offer clarification if required.
Statistical Analysis
The data were entered twice in Microsoft Access 2003. Epi-info was used to detect keystroke errors. Data were then converted to SPSS 17.0 for analysis. Descriptive statistics of subject characteristics and knowledge, attitude and practice variables were calculated. From seven knowledge questions on subjects indicated above, a score was calculated by counting the number of correct answers, adding one point if at least six (out of 10) diseases were correctly indicated as being prevented by the program and adding one more point if none (out of four diseases) was incorrectly indicated as being prevented by immunizations. This yielded a score with a theoretical range 0 to 9. Mothers considered having a positive attitude towards immunizations (PATI) were those who expressed the intention to receive all immunizations for the new baby and, if this was not their first child, indicated that all their other children had received immunizations according to the program.
Determinants of Intention to Immunize
Associations of PATI with subject characteristics, knowledge score and variables on information sources and experience (marked * in Table 2 ) were assessed with univariable logistic regression, in both the total group and subgroup of women with at least one child. Odds ratios (OR) with 95% confidence intervals (95% CI) were calculated for associations with a pvalue ≤ 0.10. Variables with p ≤ 0.10 were included in a multivariable model whereby variables were selected with a stepwise method (Backward Wald).
Determinants of Knowledge
As knowledge was expected to be an important predictor of PATI, factors associated with knowledge (score) were assessed by linear regression with, in the case of independent nominal variables with more than two categories, Tukey's post hoc test in order to determine which categories differed significantly from others. In the case of a continuous independent variable, a test for trend was carried out. As a final step, a multi-variable regression was carried out with all significant variables in the model using a Backward elimination method to build the final model. In this part of the analysis, with knowledge score as the dependent variable, p-values ≤ 0.05 were considered significant. Validity of assumptions underlying linear regression was investigated. SPSS version 17 was used for all analyses.
Results
From 240 mothers invited to participate, a total of 218 (91%) agreed. Of the 22 who refused, some had just delivered and were in pain, others had just been discharged and had no time and some were just not interested. For one participant, most of the data were lost and, consequently, this subject was excluded from the analysis. Two subjects were illiterate Urdu speaking women and for these subjects the questionnaire was translated by an interpreter. A final total of 217 subjects therefore remained for the analysis.
General Characteristics UAE nationals formed the majority of the sample (53%), the mean (sd) age was 29.0 (5.7) years and the median number of children (including the new baby) was 3 (range: 1 -15). For 44 women (20.3%) this was their first child. The women were well educated (44% had a university degree). However, 72% were unemployed (see Table 1 ).
Knowledge and Attitude on Childhood Immunizations, Sources of Information, Experience and Satisfaction with Service
Over 80% of the participants were aware of the importance of adherence to the program. More than 85% of the participants knew that childhood vaccinations prevent life-threatening diseases. 62% were aware that immunizations provide lifelong protection. The range of knowledge score was 1-9 (theoretical range 0-9) and the mean (sd) was 5.87 (1.67). About one third scored 5 or lower and about 40% scored 7 or higher. About half of the subjects obtained information on immunizations passively from health professionals while over one third actively asked for this information. Only 16% reported a health professional as the main source of information regarding the side effects of childhood immunizations. The most likely reason indicated by our subjects for the refusal of immunizations was that the mother perceived immunization as unnecessary. Other reasons mentioned spontaneously mostly indicated a lack of knowledge. Of the 175 women who had previously borne children, 74 (42%) reported side effects of childhood immunizations while almost 100% were satisfied with the immunization service in the UAE (see Table  2 ). Table 3 ). The final multivariable model included knowledge, age and hospital with OR, 95% CI and p-values (not shown) similar to those obtained in the univariable analysis. The results for the subgroup of mothers who had previously borne at least one child (not shown) were similar to the results of logistic regression for the whole sample. In this subgroup, the univariable associations with experience of side effects and being dissatisfied with the UAE immunization service were not significant: p = 0.39 and p = 0.21, respectively.
Factors Associated with Knowledge
Mean knowledge score values for subgroups and p-values for univariable associations are shown in Table 3 . Variables associated (p < 0.10) with higher knowledge were: Arab nationality, older age, higher education, being a student, being employed, higher income and passively receiving information from health professionals. In the multivariable model, only Arab nationality, higher education and passively receiving information from health professionals remained significant predictors of knowledge (p < 0.05). Older age remained a factor of borderline significance (p=0.06).
Discussion
This survey in mothers attending obstetric wards and antenatal clinics in Al Ain, a traditional Muslim city in the United Arab Emirates, found that the prevalence of PATI was high. The prevalence was similar to the vaccination coverage reported by the UAE Ministry of Health. Women were satisfied with the immunization service in the UAE.
Factors Associated with PATI
Older mothers were less likely to have a PATI, regardless of education, knowledge or number of children. Perhaps, in older women, this A further important issue arising from the results is that only 16% reported that a health professional was the main source of information regarding the side effects of childhood immunizations. A large proportion of mothers, it seems, appear to obtain information on sideeffects from other sources such as the media or the internet where opponents of vaccinations may invariably publish biased or unreliable interpretations of proven scientific results 14 . Unless properly addressed, this erroneous information on side effects, together with a possible diminishing perception of the lethality of vaccine preventable diseases, could adversely affect vaccine coverage. A key issue in the maintenance of the existing high vaccination coverage in the UAE, therefore, is the provision of a client based approach by health care workers in order to provide the correct and most up-to-date information to parents, most especially those mothers in the category "other nationality", mainly from Pakistan and India, but also those women of a compromised educational standard.
Factors Associated with Knowledge
It was found that the knowledge score was lower in those women with of a compromised educational standard, in women who did not receive information from health professionals and in non-Arab women. It is a truism that knowledge increases with education. It is, however, questionable whether those more informed women actually received their information from health professionals. This observation could be due to recall bias: someone who remembers being well informed also knows more about the program. For some women, the information provided may not have been targeted to their level of understanding or to their specific questions and concerns. The less informed women of the category "other nationality" can possibly be explained by compromised education in this group. We did adjust for education in the analysis, but the adjusting variable comprised only two levels and this could possibly have resulted in residual confounding.
Limitations
External and Internal Validity
The fact that the present study was a final-year student project determined our selection method, i.e. convenience sampling. To enhance representativeness of the sample, inclusion was done in such a way that the numbers were roughly proportional to the number of hospital beds for pregnant mothers. The selection procedure, especially the short selection period, may have caused some bias and may therefore have slightly affected the external validity of the study. It is however reassuring that our prevalence of PATI was very close to the national immunization coverage. It is unlikely that the internal validity has been compromised: participation was high (91%) and the reasons for non-participation (mostly circumstantial, e.g. in pain or just leaving with the new born baby) were very unlikely to be related to factors related to attitude towards vaccinations. No participant refused because of language problems.
Other Issues Due to the high prevalence of PATI, the sample size, although adequate to estimate percentages with sufficient precision, was not sufficiently large to exercise a multivariable analysis with many degrees of freedom.
Due to the limited time frame of the students' project, it was not possible to enroll more mothers, and due to an inconsistency in the questionnaire, no personal reasons for refusal of vaccinations were given.
Conclusions
The prevalence of a positive attitude towards immunizations was excellent in this group of mothers, and satisfaction with the service was high. Knowledge on childhood immunizations, however, was lower in those who reportedly did not receive information from health professionals.
In order to maintain the current high vaccination coverage in the UAE, it is recommended that health care workers focus particularly on parents of a compromised education and, further, tailor and target their information to appropriate levels of each mother's understanding.
